Abstract: Data regarding determination of pesticide residues and toxic elements in edible tissues of different animals particularly in the camels in Eastern region of Saudi Arabia are scarce. Therefore, current study aimed to evaluate levels of forty-five pesticides and heavy metals (lead (Pb); cadmium (Cd); Arsenic (As)) in muscle and liver tissue samples that collected from forty-two animals; sheep (n=21), cattle (n=11) and dromedary camels (n=10) admitted to Al-Ahsa abattoir, Eastern province, Saudi Arabia. Seven of forty-five pesticides residues were detected in tissues by gas chromatographic mass spectrometry (GC/MS). The detected pesticides were organophosphorus (diazinon, profenofos and coumaphos), pyrethroid (cypermethrin, permethrin and lambda-cyhalothrin) and acaricide (amitraz). Diazinon has been detected in both muscle and liver tissues of all examined carcasses. However, other detected residues distributed according to species. All toxic metals have been detected in both muscle and liver tissues of all tested animals. The heavy metal loads were species independent. The concentrations of Pb and As in liver tissues were comparable to that of muscle tissues of all tested animals. However, the concentrations of Cd in liver were significantly higher than that in muscles of all tested animals. All values of detected pesticide residues and heavy metals were below the maximum residue limits (MRLs). In conclusion, pesticide residues and toxic metals were detected in meat and liver tissues of sheep, cattle and dromedary camels that admitted to Al-Ahsa abattoir, Saudi Arabia. The detected pesticides residues and toxic metals were well below MRLs; thereby no risks are associated with its human consumption.
Introduction
The use of pesticide increased steadily during 1996-2013 in Saudi Arabia (1) . In 2013, the total usage of insecticide was 3130.5 tons of active ingredients compare to that during 2012 (2889 tons of active ingredients). The organophosphate ranked first of pesticide used during this period (1) . The Date Palme still represents the most important crop cultivated in Al-Ahsa, Eastern Province, Saudi Arabia and an element contributing in economy of the beautiful oasis, Al-Ahsa. Pesticides used in Al-Ahsa to fight the red date Palme weevil (2) and other pests that attack different varieties of vegetable crops cultivated in Al-Ahsa region (1) . Contamination of the environment with pesticide residues has been documented earlier (3) . Based on the reports of the toxicity and detrimental effects of pesticides, their use has been restricted worldwide. Although the use of most of pesticides has been restricted, its residues in food were detected (4) . Water, plants and grasses that contaminated by pesticides residues may ingested by herbivorous animals and secreted in meat and/or milk (4) . Pesticides residues contamination has been reported in processed food (5, 6) and eggs (7, 8) . In addition, organochlorine pesticides have been detected in edible tissues of camel, cattle and sheep carcasses slaughtered in Sharkia Province of Egypt (9) , in meat of sheep slaughtered in Jaipur area of India (10) and in fish and poultry meat in India (11) . The dromedary camels are one of the important sources of meat in the semiarid and arid areas of Asia and Africa (12) . Camel meat characters are near to that of other red meat animal species (12) . In Al-Ahsa region, camel meat is preferable along with the other meats of sheep and cattle. However, data reporting the detection of pesticides residues in edible tissues of these animals reared in Al-Ahsa region of eastern province of Saudi Arabia are scarce. The inorganic arsenic is more toxic than organic one. However, it is reported in literatures as total arsenic (13) . The exposure of animal to lead increased when feed materials mixed with contaminated soil (14). Regarding lead toxicity, cattle and sheep are the most sensitive animal species. The elimination of lead is incomplete and slow. Its half-life is approximately 250 days in ewes, between 95 and 760 days in cattle (15, 16) , and 2 to18 years in humans (17, 18) . Like lead, animal exposed to cadmium through plants mixed with contaminated soil (19) . Cadmium classified as a human carcinogen (Group 1) by International Agency of Cancer Research particularly cancer in lungs, endometrial tissue, bladder, and breast (20) . Only one report (21) originated from our laboratory demonstrated the detection of metal contents in the edible tissues of camel and sheep slaughtered in Saudi Arabia. However, in this report (21) , cattle meat and liver tissues were not investigated. GC-MS used for high speed, excellent separation and quantitative analysis of many volatile pesticides (22-29). The current study aimed to evaluate levels of forty-five pesticides and heavy metals (lead (Pb); cadmium (Cd); Arsenic (As)) in muscle and liver tissue samples that collected from forty-two animals; sheep (n=21), cattle (n=11) and dromedary camels (n=10) admitted to Al-Ahsa abattoir, Eastern province, Saudi Arabia.
Material and methods

Animals and samples
Specimens of muscle (n=42) and liver (n=42) tissues have been collected from 42 animals of three species namely sheep (n=21), cattle (n=11) and dromedary camels (n=10) that have been admitted to Al-Ahsa abattoir, Eastern province, Saudi Arabia (25°22´18.1˝N 49°26´21.1˝E) directly after slaughter. Age of animals was determined by visual examination of teeth during the ante-mortem inspection (25) . The average age of the slaughtered camel and cattle was estimated to be 5 ± 2 years, respectively while for sheep was and 8 ± 3 months. All animals were apparently healthy, active, and free from any disease. Sampled tissues for pesticide and heavy metal residues analysis were stored in plastic falcon tubes and stored at −20°C until the time of extraction and measurement of 45 pesticide and heavy metal residues. The experiments and procedures were done according to the regulations and guidelines of ethical research committee, King Faisal University, Saudi Arabia. All chemicals were purchased from Merck, Darmstadt, Germany and were of HPLC grade or the highest quality available. Specifications for pesticides standards used in the study are illustrated at Table 1 .
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Analytical procedure for pesticide residues
The QuEChERS EN 15662 method for pesticide residue extraction was used (30) and the obtained extracts were transferred to an auto sampler vial of GC-MS for analysis of pesticide residues.Pesticides residues have been detected by GC/MS system (Shimadzu GC/MS-QP2010 Plus, Japan) equipped with a capillary column DB-5MS (30m length, 0.25 mm thickness, 0.25m diameter). The temperature of injector was 250ºC. The temperature program of oven started with 60ºC. Hold 6 min at 7ºC/min to 200 ºC, at 5 ºC/min to 280 ºC. Hold 20 min; carrier gas, helium; purity, ≥99.999%; flow rate, 1.2 ml/min; injection port temperature, 250 ºC; injection volume, 1ul; injection mode, splitless, purge on after 1.5 min; ionization voltage, 70 eV; ion source temperature, 220 •C; GC/MS interface temperature, 250•C. The analyses were done at two modes, Selective Ion Monitoring (SIM mode) and full Scan mode for enhanced sensitivity and selectivity. The limits of detection (LOD) and limit of quantification (LOQ) for all pesticides are shown in Table 2 .
Analysis of heavy metals (Pb, Cd and As)
The digestion of muscle and liver samples and the GFA-EX7 graphite furnace atomic absorption spectrophotometeic (Shimadzu, Koyoto, Japan) determination of Pb, Cd and As were done as described earlier (31, 32) . Preparation of standard stock solutions of Cd, Pb and As and calibration procedures were the same of that discussed in our previous works (31, 32) . The LOD for the three investigated heavy metals was 1 μg/kg. The absorbance was obtained by adjusting the hollow cathode lamps at the operation conditions shown in Table 3 .
Analytical quality control In the present study, to check the efficiency of digestion procedures and the subsequent recovery of the pesticides and metals, homogeneous mixtures of three samples of each of muscle and liver were spiked with multi-elements and multi-pesticides solutions that contain standard solutions of all pesticides and metals considered in the present study. Solutions were spiked in a manner to attain final concentrations of 3µg/g. A mixture without any pesticides and metals was used as control. All mixtures were then subjected to the digestion procedure. The resulting solutions were analyzed three times for pesticides and metal concentrations according to the same procedures as the samples to establish confidence in the accuracy and reliability of data generated. The amount of spiked pesticides and metals recovered after the digestion of the spiked samples were used to calculate percentage recovery as described earlier (33) . The pesticide recovered from both tissues in a percentage over 89% as indicated at Table 2 . All heavy metals recovered in a percentage ranged between (89.6-94.2 %) and (85-89.4 %) in liver and muscle tissues, respectively (Table  4) .
Specificity
The specificity was confirmed based on the presence of the transition ions (quantifier and qualifier) at the correct retention times (that was defined formerly by using one sample from each type that spiked at 10ng/g to check the retention time of pesticides) corresponding to that of the precursor ion presented in Table 1 . The measured peak area ratios of qualifier/quantifier were within the range defined in EU Commission Decision 2002/657/EC when compared to the standards.
Statistical analysis
The statistical analysis was performed using the SPSS 6.1.3 software package (SAS, Cary, NC, USA). All data were analyzed for variance using ANOVA test.
Results and discussion
Data summarized in Table 1 and Figure 1 indicated that, the total number of investigated pesticides standards were 45 standards. However, gas chromatographic analysis indicated the existence of only 7 types of pesticides residues (Diazinon, Lambda-Cyhalothrin-II, Profenofos, Cis-Permethrin, Cypermethrin, Amitraz, coumaphos). The aim behind the screening of large number of pesticides was to cover all existing chemical classes that includes, organophosphates, organo-chlorine, carbamates, synthetic pyrethroids, triazines, pyrimidines, triazoles, dicarboximides, bezimid-azole, dithiocarbamates, nicotinoids, dinitrophenol, pesticides aliphatic nitrogen, pesticides morpholine, pesticides from natural product derivatives, and pesticides of substituted urea class. However, only seven of screened pesticides have been detected in muscle and liver tissues of all tested animals ( Table 1 ). The detected pesticides residues are of listed pesticides residues monitored in Saudi agricultural soils (34) . Diazinon has been detected in muscle and liver tissues of all examined carcasses. This may attributed to the extensive use of diazinon for eradication of Ticks that affected animals related to all areas of Al-Ahsa governorate as said by the habitants of that region. Other detected pesticides residues were species related (Table 5 and 6). Profenofos residues has been detected in examined tissues of sheep and camels whereas, amitraz and permethrin have been detected only in muscle and liver of cattle carcass (Table 5 and 6 ). Coumaphos detected only in examined tissues of sheep carcass while Lambda-Cyhalothrin residues were detected only in muscle and liver tissues of camel carcass (Tables 5 and 6 ). The variation of pesticides contamination among tested animals may attribute to different contaminated areas because animals who admitted to Al-Ahsa abattoir were from different areas of Al-Ahsa governorate. The area dependent pesticides contamination has been confirmed in other study in Egypt (35) . The data described in Tables 5 and  6 indicated that, all values of detected pesticide residues were below the international permissible limits (14). Parallel to the current findings, earlier report (9) demonstrated that, the organochlorines residues detected in muscle and liver tissues of camel, sheep and cattle were well below the respective MRLs set by local or international organizations. Data summarized in Tables 7 indicated that, the investigated toxic metal residues have been detected in muscle and liver tissues of all examined carcasses. The heavy metal loads were species independent (Tables 7). The concentrations of Pb and As in liver tissues were comparable to that of muscle tissues of all tested animals. However, the concentration of Cd in liver was significantly higher than its concentration in muscle in all tested animals (Tables 7). This may attribute to the fact that, the liver is main organ for detoxification in the live organism (36) . The current findings come in accordance with recent work (21) reported that, liver tissues had a higher loads of heavy metals (Cd, Pb and As) than that of muscle tissues in camel and sheep slaughtered in the same area of Saudi Arabia. All values of detected heavy metals were well below the international permissible limit as described in Tables 7 (4, 13, 14, 20, 21, 37) . The highest detected average of Arsenic, lead and cadmium residues either in muscle or in liver tissues were 11.6 ± 2.0µg/kg, 10.5 ± 1.8µg/kg and 0.9 ± 0.1 µg/kg whereas the arsenic, lead and cadmium MRLs are 1000µg/kg, 500µg/kg and 1000µg/kg, respectively. This indicated that, the contaminated tissues with all toxic elements are negligible and safe for human consumption.
The detected values of Arsenic, lead and cadmium residues were much lower than that reported in liver and kidney bovine tissues (27.42-30.55 µg/kg; 231-226.96 µg/kg; 207.5-197 µg/kg; (38), respectively. The wide range between detected elements in the current study compared with earlier report (38) may attribute to different detection limits and sensitivity. Eelier detection limits (38) were 100µg/kg for Cd, 150µg/kg for Pb and 30µg/kg for As. However, in the current study the detection limits were 1μg/kg for the three investigated elements. The detected values of Cd and As in liver of camel (1.3 ± 0.1 μg/kg; 1.4 ± 0.4 μg/kg) and sheep (11.6 ± 2.0 μg/kg; 8.0 ± 2.0 μg/kg), respectively were near to that reported recently (21) in liver of camel (2.18 ± 0.71 μg/kg; 1.79 ± 0.66 μg/kg) and sheep (38.41 ± 25.15 μg/kg; 30.29 ± 22.57 μg/kg), respectively. The values of Cd and As in the muscle of camel (0.9 ± 0.1 μg/kg; 0.6 ± 0.1 μg/kg) and sheep (8.0 ± 1.1 μg/kg; 6.4 ± 1.2 μg/kg) respectively were near to that reported recently (21) in muscle of camel (0.29 ± 0.27 μg/kg; 0.44 ± 0.17 μg/kg) and sheep (12.89 ± 4.24 μg/kg; 10.05 ± 3.77 μg/kg), respectively. In the current study, the detected values of Pb in liver and muscle of camel and sheep were exactly comparable to that reported earlier in the same tissues of the same tested animals (21).
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Values are expressed as Mean ± SD. Means within the same column with different superscripts are significantly different (P < 0.05).
Means within the same row with different superscripts are significantly different (P < 0.05). 
Conclusion
The current study concludes the existence of pesticide residues and toxic metal residues in muscle and liver tissues of sheep, cattle and dromedary camel carcasses at Al-Ahsa governorate. Diazinon contaminated muscle and liver tissues of all examined carcasses. Other pesticide residues differed according to the areas that animals originated. The heavy metal loads were species independent. The concentrations of Pb and As in liver tissues were comparable to that of muscle tissues of all tested animals. However, the concentration of Cd in liver was significantly higher than its concentration in muscle in all tested animals. Consumption of carcasses is safe to human health because the detected pesticide and toxic metal residues were well below international permissible limit.
